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Summary  of  results.  ^ — (1)  The  results  show  13.2  per  cent  of  the 
patients  examined  infected  with  intestinal  parasites.  The  parasites 
found  were  hookworms  ( Uncmaria  ameriecma  or  Agchylostoma  duo- 
denale^)^  whipworms  {Trichuris  trichiura)^  seatworms  {OxyuHs  ver- 
micularis)^  Cochin-China  worms  {Strong yloides  stercorah's),  and  eel- 
worms  {Ascaris  lumhricoldes).  No  evidence  of  infection  with  tape- 
worms, flukes,  or  coccidia  was  found.  (2)  Our  results  differ  from 
those  of  most  foreign  investigators  principally  in  the  lower  rate  of 
infection,  in  the  absence  of  tapeworms,  and  in  the  presence  of  hook- 
worms and  of  the  Cochin-China  worms.  (3)  The  results  show  that 
the  percentage  of  infection  tends  to  vary  inversely  with  the  age  and 
with  the  duration  of  institutional  life  of  the  patients.  (4)  The}^  also 
indicate  that  army  life  is  conducive  to  parasitic  infection  of  the 
intestine,  and,  moreover,  that  a  high  percentage  of  the  United  States 
soldiers  returning  from  service  in  the  Philippine  Islands  have  intes- 
tinal parasites.  (5)  The  presence  of  a  moderate  number  of  worms  in 
the  intestine  seems  to  have  no  relation  to  the  presence  of  undigested 
starch  and  meat  in  the  dejecta  or  to  the  litmus  reaction  of  the  feces. 

Introduction. — ^j  the  courtesy  of  Dr.  A.  B.  Richardson,  superin- 
tendent of  the  Government  Hospital  for  the  Insane,  a  microscopic  exam- 
ination of  the  feces  of  the  patients  in  that  institution  was  begun  earl}^  in 

"It  could  not  be  ascertained  with  certainty  in  some  cases,  from  measurement  of  the 
ova,  that  the  hookworms  belonged  to  the  species  Uncinaria  americana,  as  the  number 
of  the  eggs  was  small  and  their  size  somewhat  varying.  In  the  great  majority  of 
infections,  however,  the  eggs  were  found  to  be  full  64  by  40  u  or  larger,  and  we 
would  have  little  hesitation  in  calling  them  Uncinaria  americana  rather  than  Agchy- 
lostoma duodenale  in  every  case,  were  it  not  for  the  fact  that  most  of  the  patients  had 
been  in  the  Philippines,  where  the  Old  World  form  {Agchylostoma  duodencde)  has 
been  found.  Final  judgment  as  to  the  species  of  the  hookworms  must  be  reserved, 
therefore,  until  the  adult  worms  can  be  obtained  and  examined. 
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September,  1902,  b}'  the  Division  of  Zoology  of  the  Hyg-ienic  Laboratory 
under  the  direction  of  Dr.  Ch.  Wardell  Stiles,  chief  of  the  Division. 
The  examinations  were  for  the  purpose  of  determining  the  percentage 
of  intestinal  infections  with  animal  parasites  and  of  demonstrating  the 
value  of  microscopic  examination  of  the  feces  in  general  clinical  diag- 
nosis. The  following  results  have  been  obtained  from  5()<»  white  male 
patients,  and  include  the  number  and  kinds  of  infection  found  with 
regard  to  age,  leng'th  of  residence  of  the  patients  within  the  institution, 
and  character  of  life  previous  to  admission,  together  with  an  investiga- 
tion of  the  effects  of  parasitic  infection  of  the  intestine  upon  digestion 
and  upon  the  litmus  reaction  of  the  feces. 

Frequency  of  infection. — Of  the  5()0  patients  examined,  66 
patients,  or  13.2  per  cent,  showed  parasitic  infection  of  the  intestines. 
Ten  patients  had  a  double  infection,  and  in  one  case  three  different 
parasites  were  present,  making  a  total  of  78  infections.  These  were 
distributed  among  live  parasites,  as  follows: 

Parasites  present. — 

Uncinaria  ainericana  or  Agchylostoma  duodenale^''  (hookworms),  15 
cases,  or  3  per  cent  of  the  cases  examined. 

Trichurls  trlchiura  (whipworms),  54  cases,  or  10.8  per  cent. 

Oxyuris  verinicularis  (seatworms),  ■!  cases,  or  0.8  per  cent. 

Stronf/yloides  stercor'alis  (Cochin-China  worms),  3  cases,  or  0.6  per 
cent. 

Ascaris  lunibricoides  (eel worms),  2  cases,  or  O.-lper  cent. 

No  evidence  of  parasitic  infection  of  the  liver,  stomach,  lungs,  or 
other  organs  was  present.  No  tapeworms,  flukes,  or  coccidia  were 
found. 

Severity  of  infections. — In  general  it  ma}'  be  said  that  the  cases 
of  infection  with  intestinal  parasites  found  b}'^  us  at  the  Government 
Hospital  were  not  severe.  In  one  or  two  cases  of  hookworm  disease 
several  eggs  were  present  under  a  single  cover-glass,  but  in  the 
majority  of  cases  we  found  only  5  or  6  eggs  under  the  10  covers 
examined,  and  in  no  case  were  the  ova  so  numerous  as  in  the  severe 
infections  with  this  parasite  found  by  Dr.  Stiles  in  the  Southern  States.^ 
In  some  cases  of  infection  with  T/vV// /^r/*' the  eggs  were  A'eiy  numerous 
in  the  feces  and  indicated  the  presence  of  a  great  number  of  worms  in 
the  intestine,  but  as  a  rule  not  more  than  5  or  6  eggs  were  found 
in  examining  10  preparations.  In  one  of  the  infections  with  Strongy- 
loides  the  feces  were  rather  heavil}'  infested  with  the  embr\^os.  The 
number  of  eggs  found  in  the  infections  with  Oxyuris  and  Ascaris  was 
small. 

f'See  footnote  page  5. 

''Report  upon  the  prevalence  and  geographic  distribution  of  hookworm  disease 
(uncinariasis  or  anchylostomiasis)  in  the  United  States,  byCh.  Wardell  Stiles,  Ph.  D., 
Bull.  10,  Hyg.  Lab.,  U.  S.  Pub.  Health  &  Mar.-Hosp.  Serv.,  Wash.,  pp.  1-121,  figa. 
1-86. 


The  thorough  and  repeated  treatment  with  purgatives  which  the 
patients  at  the  Government  Hospital  receive  may  explain  the  com- 
paratively small  number  of  worms  which  seem  to  be  present  in  the 
infected  cases,  for  in  all  probability  many  of  the  worms  are  eliminated 
by  repeated  purgation. 

Comparison  with  foreign  statistics. — We  have  at  present  no 
American  statistics  of  parasitic  infection  in  adults  with  which  to  com- 
pare these  general  results.  Following  (Table  1)  are  the  tabulated 
results  of  similar  investigations  in  Europe  and  Asia,  together  with 
those  obtained  from  the  work  at  the  Government  Hospital. 

Table  1. — Statistics  of  intestinal  itwms,  in  United  States,  Europe,  and  India. 


Authority  and  locality. 

Number 
of  subjects 
examined. 

Hookworms.       !          Trichuris.                     Oxyuris. 

Num- 
ber. 

Per  cent. 

Num- 
ber. 

Per  cent. 

Num- 
ber. 

Per  cent. 

United  States  Government 
Hospital,  1902 

500 

230 

73 

1.249 

600 
2, 629 

752 

972 

611 

1,755 

1,939 

15 

3 

54 
104 
28 
55 
•    30 
521 
178 

313 

187 

159 

50 

10.8 
45.2 
38.35 

4.41 

5 

19.8 
23.67 

32.20 

30.6 

9.05 

2.57 

23.7 

8.3 

4 

0.8 

Heisig,  Germany,  1893 

Cima,  Italv,  1893,  1896 

3 
192 
43 
326 

4.1 

Dobson,  India,  1893  a 

Kesler,  St.  Petersburg,  1888.. 

944 

75.58 

15.37 
7.16 

Sievers.  Germany,  1887 

12.4 

Roth  Germany,  1877-1880  &.. 

Gribbohm,  Germany,   1872- 
1S77  b 

226 

142 

213 

43 

23. 24 

Heller,  Kiel,  1872-1875 

23.2 

Muller,  Germany,  1862-1873  b. 
Mtiller,  Germany,  1852-1862  6. 

12.13 

2.21 

20 

Banik,  Germany  c 

30.6 

Strongyloides. 


Num- 
ber. 


!  Per  cent. 


United  States  Government 
Hospital,  1902 

Heisig,  Germany,  1893 

Cima,  Italy,  1893,  1896 

Dob.son,  India,  1893  a 

Kesler,  St.  Petersburg,  1888  . 

Sievers,  Germany,  1887 

Roth,  Germany,  1877-18806. 

Gribbohm,  Germany,  1872- 
1877  b 

Heller,  Kiel,  1872-1875 

Miiller,Germany,1862-1873  b 

Miiller.Germany,  1852-1862  b 

Zaeslein,  Germany  c 

Banik,  Germany  c 


Ascaris  lumbri- 
coides. 


Tsenia. 


Num- 
ber. 


Num- 
ber. 


2 
34 
22 

131 
35 

436 


178 
108 
227 
180 


0.4 
14.7 
30.13 
10.49 

5.83 
16.56 
11.43 

18.30 
17.73 
12.93 

9.28 
11.4 

7.3 


0.87 

6.84 

1.44 

14.51 

.30 


Total,  rf 


Num- 
ber. 


Per  cent. 


140 

58 

1,340 


1,291 
264 

717 
437 
599 
273 


15.6 

60.77 

79.42 

107. 29 


49.06 
35.1 

73.76 
71.17 
34.11 
14.07 


aDobson  found  also  13  cases  of  distomatosis  (1.04  per  cent). 

f>  Heisig,  1893,  Beitrag  zur  Statistik  menschlicher  Entozoen.  Greifswald. 

<■  Sievers,  1887,  Schmarotzer-Statistik  aus  den  Sections-Befunden  des  pathologischen  Instituts  zu 
Kiel. 

rtit  will  be  noted  that  the  figures  in  the  total  column  represent  the  number  of  infections  found 
per  100  cases,  not  the  number  of  eases  infected. 

In  every  case  but  one  the  foreign  results  show  a  higher  percentage 
of  infection  with  all  parasites  than  was  found  in  our  examinations. 
In  no  case  was  mention  made  of  Sfrojigi/loides,  and  the  onlj"  statistics 
for  hookworms  are  those  of  Dobson  in  India,  who  found  there  75.58 
per  cent  of  infection  with  Agchylostoma  duodenale  in  examining  over 
1,200  natives. 


Age. — The  average  age  of  the  men  in  whom  parasites  were  found 
was  37.75  3'ears;  of  the  uninfected  cases,  47.9  j^ears.  The  average 
age  of  those  infected  with  hookworms  was  32.8  years;  with  Trichuris, 
36.1  years;  with  Oxyuris^  Qii  years;  with  Sf r on (/yJ aides,  45.66  years; 
with  Ascaris^  41.5  3- ears. 

Dividing  the  patients  into  classes  according  to  age,  we  obtain  the 
following  results: 

Table  2. — Frequency  of  infection  with  regard  to  age  of  patients. 


Age  (years). 

Number 
exam- 
ined. 

worms.       =^-«''-- 

Oxyuris. 

Strongy-        ^^caris 

Total,  a 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

24 

34 

11 

9 

Per 
cent. 

18-30 

93 
18-4 
194 

29 

7 
4 
1 
3 

7.53 

2.17 

0.52 

10.34 

17 

26 
6 
6 

18.28 
14.13 
2.53 
20.69 

0 
0 
4 
0 

0 
0 

2.01 
0 

0 
2 

0 

1    09 

0 
2 
0 
0 

0 

1.09 
0 
0 

25.8 

31-50 

18  42 

51  + 

1  I     0..52 
0       0 

5.67 

Unknown  

SI  OS 



Total 

500 

15 

3.00      hi  1   10.8 

4 

0.8 

3  i     0. 8         ■' 

0.4 

78      ^h  fi 

- 

"See  footnote  d,  table  1. 


The  rate  of  infection  decreases  as  the  age  of  the  patients  increases. 
Heisig  found  similar  results  in  Germany,  though  his  percentages  were 
higher  and  his  patients  included  both  men  and  women. 


Table  3. 

15  (18)-30  years. 

31-60  years. 

.51 -f  years. 

Number 
exam- 
ined. 

Infected. 

Number 
exam- 
ined. 

Infected. 

Number 
exam- 
ined. 

Infected. 

'No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

17 
93 

7 
24 

41.5 
25.8 

28 

184 

9 
33 

32.1 
17.9 

23 
194 

3 
11 

13. 

Government  hospital. 

5.67 

Length  of  residence  in  the  hospital. — Considering  the  amount 
of  infection  found  with  regard  to  the  length  of  residence  of  the  patients 
within  the  ho.spital,  the  results  are  as  follows:  Admitted  within  one 
year,  162  men;  infected,  28  men,  or  17.28  per  cent.  With  from  one 
to  three  j^ears'  residence,  154  men;  infected,  20,  or  12.99  per  cent. 
From  three  to  eight  years,  57  men ;  infected,  5,  or  8. 77  per  cent.  From 
eight  to  fifteen  ^^ears,  45  men;  infected,  3,  or  Q.QQ  per  cent.  More 
than  fifteen  years,  71  men;  infected,  7,  or  9.86  per  cent. 

The  rate  of  infection  decreases  as  the  length  of  residence  in  the 
hospital  increases,  except  in  the  class  which  had  spent  fifteen  years  or 
more  in  the  institution,  where  the  percentage  rises. 
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The  following  table  gives   the  frequency  of  infection  with  each 
parasite  in  each  of  the  above  classes: 

Table  4. — Frequency  of  infection  ivUh  regard  to  length  of  residence  in  the  hospital. 


Number  of  vears. 

Num- 
ber 
exam- 
ined. 

Hook- 
worms. 

Trichuris. 

Oxyuris. 

Strongy- 
loides. 

Ascaris 
lumbri- 
coides. 

Total,  a 

No. 

Per 

cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 

cent. 

No. 

Per 
cent. 

-1 

162 
154 
57 
45 
71 
11 

9 
4 

1 
1 

I 

6.5 

2.57 

1.75 

2.22 

0 

0 

26 

18 
5 
1 
4 
0 

16.09 
11.69 
8.77 
2.22 
5.63 
0 

0 
0 
0 
1 
3 
0 

0 

0 

0 

2.22 

4.23 

0 

0 
3 
0 
0 
0 
0 

0 

1.95 

0 

0 

0 

0 

1 
0 
1 
0 
0 
0 

0.62 

0 

1.75 

0 

0 

0 

36 

25 

7 

3 

7 
0 

22.22 

1-3      

16.23 

4-8 

12. 28 

9-15 

6.66 

15+ 

9.86 

0 

Total 

500 

15 

3.00 

54 

10.8 

4 

0.8 

3 

0.6 

2 

0.4 

78 

l.->.6 

"See  footnote  rf,  table  1. 

Character  of  life  previous  to  admission. — Considering  the 
patients  examined  with  regard  to  the  character  and  conditions  of  their 
life  immediately  previous  to  admission  to  the  hospital,  the}^  fall  into 
four  main  groups — those  admitted  from  the  Arm}^  those  admitted 
from  the  United  States  Soldiers'  Homes,  those  admitted  from  the  Dis- 
trict of  Columbia,  and  those  admitted  from  the  Navy.  A  fifth  or 
miscellaneous  class  contains  a  small  number  of  United  States  convicts, 
patients  admitted  from  the  United  States  Territories,  and  a  few  men 
concerning  whose  previous  life  no  data  were  obtainable.  The  Army 
group  is  naturally  subdivided  into  three  classes:  First,  men  admitted 
before  the  outbreak  of  the  Spanish-American  war  (1898),  composed 
of  soldiers  from  the  regular  army  posts;  second,  soldiers  engaged  in 
that  war  who  served  within  the  States;  and,  a  third  and  important 
class,  soldiers  who  had  returned  from  service  in  the  Philippine  Islands." 

SoIdie7's  admitted  hefore  1898. — This  class  included  30  men,  i  of 
whom,  or  10  per  cent,  had  intestinal  parasites.  Three  infectious  were 
with  Trichuris  tricJiiurci  and  1  with  Oxyuris  veft'inicularis. 

Soldiers  admitted  after  1898 . — This  class  also  contained  -lO  men,  9 
of  whom,  or  22.5  per  cent,  were  infected  with  parasites.  Eight  infec- 
tions were  with  Trichuris  trichiura  and  1  with  hookworms. 

Soldiers  returned  from  the  PluVrppines. — Fiftj^-nine  men  were  exam- 
ined who  had  returned  from  service  in  the  Philippines.  Twenty-five 
of  these,  or  4:2.46  per  cent,  had  intestinal  parasites.  Fifteen  men  were 
infected  with  Trichuris  alone,  1  with  hookworms  alone,  7  with  hook- 
worms and  Trichuris^  1  with  hookworms  and  Strongyloides.,  and  1 
with  hookworms,    Trichuris.,   and  Ascaris.     Thus  in  the  59  soldiers 

« Of  the  soldiers  admitted  to  the  Government  hospital  after  service  in  Cuba  and 
Porto  Rico  nearly  all  had  Ijeen  discharged  before  these  investigations  were  begun, 
so  that  the  interesting  statistics  which  might  be  expected  from  this  class  were  not 
obtainable. 
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there  were  K)  infections  with  hookworms,  23  infections  with  Trlehu. 

T:  1    ?o''^T  "".'^^  Strongyloides,  and  1  infection  with  Ascark,  or  a 
total  of  3o  infections. 

^Ln  admitted  from  the  United  States  Soldier^  IIome..~Oi  the  124 
men  admitted  from  the  United  States  Soldiers'  Homes  8  men,  or  6  45 
per  cent,  were  infected.  Hookworms,  Oa^yuris,  Strongyloides,  and 
Ascarzs  were  each  found  once,  while  Trickuris  was  present  four  times. 
Men  admttted  from  the  District  of  ColumMa.-Thh  class  included 
13.  men,  11  of  whom,  or  8.03  per  cent,  were  infected,  namely,  9  with 
Inehiiris,  1  with  Oxyuris,  and  1  with  Stronc/yloides 

Men  admitted  from  the  ^at'y. -Forty-two  patients  were  admitted 
from  the  Navy  or  from  naval  hospitals.  Of  this  number  4  men  or  9  5 
per  cent,  had  intestinal  parasites.  Hookworms  were  found  once  and 
Irichuris  was  found  three  times. 

Miscdlaneoxis.-Oi  the  58  patients  not  classilied,  7  men,  or  12  07  per 
cent,  showed  infection,  namely,  2  with  hookworms,  4  with  Trichxiris 
and  1  with  Oxyuris.  ' 

These  results  are  summarized  in  the  followino-  ta))Ie: 


Table  5. 


-Frequency  of  infection  with  regard  to  cMracter  of  life  prerions  to  admission  to 
the  hospital. 


Previous  history. 

No. 
exam- 
ined. 

Hook-        _,  .  ,      . 
worms        Trichuris. 

Oxyuris. 

Strongy- 
loides. 

Ascaris 
lumbri- 
coides. 

Total.a 

No 

Per 
cent. 

No.     P^^, 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

^-  iZ. 

No.!    Per 
cent. 

Army  before  1898... 

Army  after  1898 

Philippine  Islands  ... 
Soldiers'  Homes 
District  of  Columbiii"'"" 
Xavv 

40 
40 
59 
124 
137 
42 
58 

500 

0 
1 

10 
1 
0 

0 

2.5 
16.95 
0.81 
0 

3 
8 
23 
4 
9 
3 
4 

7.5 
20.0 
38.98 
3.23 
6.57 
7.14 
6.9 

1 
0 
0 
1 
1 
0 
1 

4 

2.5 
0     • 
0 

0.81 
0.73 

0 
0 

1 
1 

1 

0 

0 

1.7 

0.81 

0.73 

0 
0 

1 
1 

0 
0 
0 

0 

0 

1.7- 

0.81 

0 

0 

0 

4 

9 
35 

8 
11 

4 

10.0 
22.5 
59.32 
6.45 
8.03 
9.52 
12.09 

others 

2       3.47 

0            0       0 
1. 72       0       0 

Total 

15 

3.00 

64 

10.8 

0.4 

... 

0.8 

3 

0.6 

2 

78 

15.6 

«  See  footnote  d,  Table  1. 

The  significance  of  age,  institutional  life,  and  the  condi- 
tions OF  PREVIOUS   life  WITH    REGARD  TO  THE  AMOUNT  OF   INFECTION 

thlThiirrf'^'^r,  ^^,«^«^^^^«-The  soldiers  admitted  after  service  in 
the  Philippine  Islands,  among-  whom  was  found  a  percentage  of  infec- 
tion ^orc  than  twice  as  hi.h  as  in  any  other  class!  were  ffr  the  most 

m  ilnts  oTr"V  T'"^''"^'  "^'  ^'^"^  ''-'  y'^''-  They  were  also 
patients  of  recent  admission,  none  having-  been  in  the  hospital  lono-er 

than  three  years.  We  may  di.scover  the  relative  significance  of  Phil- 
ippine service  as  a  condition  favorable  to  infection  with  intestinal 
para.sites  by  comparing  the  Philippine  men  with  that  class  of  patients 
who  during  the  ate  war  served  in  the  reserve  camps  situated"! 

men  w^^^^^^^^^  8  '""  f  tt"  ^''^  ^^"'^^^  ^^^  «^  ^^^«  ^^"-  <^5ass  of 
men  was  34.8  years,  and  all  but  four  had  been  admitted  to  the  hospital 
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within  three  years,  thus  presenting  conditions  about  the  same  as  found 
among  the  Philippine  men.  The  frequenc}"  of  infection,  however, 
was  only  20  per  cent,  as  compared  with  42.46  per  cent  among  the  sol- 
diers returned  from  the  Philippine  Islands.  The  much  higher  rate  of 
infection  in  the  Philippine  men  can  be  accounted  for  by  the  greater 
prevalence  of  the  parasites  in  the  Philippines  and  by  the  poor  sanitary 
conditions  under  which  it  was  necessary  for  the  men  to  live  during 
active  service  in  the  islands. 

The  results  obtained  in  these  examinations  at  the  Government  hos- 
pital would  indicate  that  a  large  number  of  the  United  States  soldiers 
returning  from  service  in  the  Philippine  Islands  return  with  a  para- 
sitic infection  of  the  intestines.  While  the  percentage  of  infection 
with  hookworms  (16.95  per  cent)  among  these  soldiers  was  not  so 
high  as  that  with  whipworms  (39.98  per  cent),  its  clinical  importance 
is  much  greater,  because  of  the  severe  anemic  and  nervous  s3'mptoms 
which  the  hookworm  is  capable  of  producing;  and  the  danger  of  this 
parasite  being  spread  in  this  country ,-especially  the  danger  of  its  being 
carried  to  parts  of  the  country  where  it  does  not  now  exist,  makes 
the  presence  of  hookworm  infection  among  the  soldiers  returning  from 
the  Philippines  a  matter  of  moment  from  the  view-point  of  public 
health. « 

The  patients  admitted  from  the  Army  after  the  outbreak  of  the 
Spanish- American  war  show  a  much  higher  rate  of  infection  (20  per 
cent)  than  do  those  admitted  from  the  Regular  Arm}^  before  1898  (10 
per  cent).  In  the  former  class  we  find  an  average  age  of  31.8  years 
and  only  four  men  who  had  been  in  the  hospital  longer  than  three 
years.  In  the  latter  class  the  avejjage  age  was  45.6  years,  and  all 
except  six  of  the  men  had  been  in  the  hospital  longer  than  eight  3'ears. 
Accordingly,  the  lower  percentage  of  infection  among  the  soldiers 
admitted  before  the  war  seems  to  be  due  to  a  combination  of  three 
factors,  namely,  greater  age,  longer  period  of  institutional  life,  and 
the  better  sanitary  ayd  hygienic  conditions  found  at  the  Regular 
Army  posts  than  in  the  temporary  reserve  camps  established  during 
the  war. 

Considering  the  121  patients  who  had  been  admitted  to  the  Govern- 
ment hospital  from  the  United  States  Soldiers'  Homes,  we  find  the 
highest  average  age  (62.9  years)  of  any  of  the  classes  studied,  and 
while  97  of  the  121  men  had  been  received  at  the  hospital  within  three 
years  prior  to  our  examination,  all  of  them  had  resided  for  a  longer 
or  shorter  period  at  the  Soldiers'  Homes,  so  that  we  have  a  combina- 

''' Since  this  report  was  prepared  the  feces  of  9  soldiers  newly  arrived  at  the  Gov- 
ernment hospital  from  the  Philippines  have  been  examined  for  parasites.  Six  of 
The  9  men  were  infected,  1  with  hookworms  alone,  1  with  hookworms  and  Tri- 
ch'.ins,  2  with  Trichims  alone,  1  with  Ascaris  lumbricoides  alone,  and  1  with  Ascaris 
lumbricoides  and  Trichuris. 
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tion  of  old  age  and  a  long  period  of  institntional  life.     In  tlii,  elass  we 
found  tlie  lowest  rate  of  infection  (6.i6  per  eont) 
The  137  civilians  admitted  to  the  hospital   from  the  District  of 

to  r  7"'  ■':"'"•  ''™"'-^'  "'^'"huted  both  with  regard  td  age  a."d 
to  length  of  residence  in  the  institution.  Their  ave.-a.e  J^^S!"! 
rears.  Seventy-four  men  had  been  admitted  within  fom-  ws  and  59 
had  had  longer  than  four  years'  residence  in  the  hospital  Of  the  lS 
men  8.03  per  cent  were  found  infected  The  VxIT'  .  ,  ,  ! 
been  admitted  within  four  vears  showed  9  le  p  r  !T^%^'\'"' 
-hue  the  59  patients  with  a  longer  residenee-.llred  «°.Ts""p    .t;' 

month    „  1?     ^"^T^"^-)    .^^  exammmg  36  children,  ranging  from  1 

Zd  11  1 1  ■       ■' '?  TL  '"  "■"  ^''"'■'•^"'^  Ho^'Pt^l  of  the  ofstrict  he 
tound  11.11  per  cent  to  have  intestinal  parasites      All  the  inflt 

hTs  paiiit'^'t ;r'- '''"'  ''*^'-^"»«  -'-- "-'  "•  -d  o  b  w-: 
eX  the  d;;:^i:rr " ''- ""—""  '-p'-'  --^  -" 

thri  -r".  ^f^"^^^^^^^^  Of  htxraTiifet'-t-rt: 

this  cla,s.s  than  in  the  .soldiers  admitted  from  the  Regular  IrmT   the 

were  infected  with  mrasitP^      n»  fi       ^i       T      ?  ^^^^^  ^^^y  ^ 

Of  54  ca«es  tested  wV,e,-„  f'  '""'  ''*"'  ?*>'<'  "°  taction. 

alkalinr  llrr  per  ce      a''erf  H  ?«  """"'  ''■''  P^''  «^"'  ^^''^ 
About  the  same  re.?,lt  '  T!  ■  ^'f  ^'  """^  ^ave  no  reaction. 

with  ea  l^te  ::l;tera^^  'j'  ^"i;'''"™^'  "^^  "■'-«-' 

in  nracti  Jit,.  ,i      '''P'"'"*"3',  alkalme  and  acid  reaction  being  present 

result      r-/      '""'  P'-»P°rti<>"»  »«  i"  the  uninfected  feces      The 
icsults.  therefore,  must  be  considered  as  entirelv  negative 

J=''::ltrvS':L^?"'rf■'^r 

con^e3lng•  them  from  the  hospital  into  the  city  to 
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the  laboratory,  where  the  examinations  were  to  be  made,  but  as  the 
work  progressed  the  following-  methods  were  developed  and  very  little 
trouble  was  experienced: 

The  attendants  on  the  wards  were  provided  with  aluminum  cham- 
bers into  which  the  stools  were  passed  in  the  morning  before  or 
immediately  after  breakfast,  when  the  patients  generally  desire  to 
defecate.  The  stubbornness  and  the  suspicious  ideas  of  the  patients 
in  many  cases  were  difficult  to  overcome,  but  there  were  very  few 
cases  where  by  patience  and  persistence  on  the  part  of  the  attendants 
the  specimen  could  not  be  obtained.  The  chambers  containing  the 
feces  were  set  aside  in  a  vacant  room  b}^  the  attendants. 

From  one  to  two  grams  was  taken  from  each  specimen  (preferably 
from  the  surface)  and  wrapped  in  a  piece  of  common  wrapping  paper. 
These  papers  being  thoroughly  wrapped  together  in  a  large  piece  of 
paper  made  a  small  package  which  could  be  carried  handily  and  with- 
out odor.  In  case  the  excrement  were  fluid,  small  glass  jars  with 
screw  tops  were  used.  To  transfer  the  specimen  to  the  paper  or  jar 
we  made  use  of  1  by  3  inch  glass  slides,  which  were  cleanly  and  could 
be  readily  washed  and  reused,  or  of  stifli  cardboard  slips. 

Ten  preparations  were  made  from  each  specimen  for  examination 
with  the  microscope,  using  the  following  technique:  The  large  2  by 
3  inch  glass  slides  were  used,  these  being  cleaner  and  more  easily 
handled  than  the  ordinary  1  by  3  inch  slide.  A  drop  of  distilled 
water  was  placed  on  each  slide,  and  with  this  a  portion  of  the  feces 
little  larger  than  a  pin  head  was  thoroughly  mixed  liy  rubbing  with 
the  end  of  a  glass  rod.  On  this  preparation  was  placed  a  three-ciuarter 
inch  cover  glass  (square  preferred)  of  medium  thickness.  Two  prep- 
arations were  made  on  each  slide  and  then  examined  with  the  micro- 
scope while  fresh  without  staining,  using  a  lens  of  moderate  power, 
such  as  the  Zeiss  8  mm.  or  the  Zeiss  C.  To  insure  greater  accuracy 
at  least  two  men  examined  preparations  from  each  .specimen.  The 
examination  of  ten  specimens  (100  preparations)  is  an  average  day's 
work  for  one  person. 


A  PARASITIC  ROUNDWORM  (AGAMOMERMIS  CLLICIS  X.  G..  N. 
SP.)  IN  AMERICAN  MOSOUITOES  (CULEX  SOLUCITANS). 


By  Ch.  Wardell  Stiles,  Ph.  D. 

Chief  of  Division  of  Zoology,  Hygienic  Laboratory,  United  States  Public  Health  and 

Marine- Hospital  Serv  Ice. 


At  a  time  when  mosquitoes  are  subjected  to  such  careful  study, 
because  of  the  important  relations  they  bear  to  public  health,  espe- 
cially in  connection  with  malaria,  yellow  fever,  etc.,  it  is  of  interest 
to  determine  what  parasites  naturally  infest  them.  This  determina- 
tion has  its  practical  as  well  as  its  scientific  value,  for  it  enables  us  to 
eliminate  certain  nonpathogenic  parasitic  organisms  from  the  life  cj'cle 
of  pathogenic  organisms,  stages  of  which  may  be  found  in  mosquitoes. 
It  further  has  its  direct  practical  bearing  in  that  the  parasites  of  mos- 
quitoes may  multiply  to  such  an  extent  as  to  become  important  factors 
in  killing  the  insects,  or  at  least  in  rendering  them  less  fertile. 

Quite  recently  several  parasites  have  been  described  for  the  Culi- 
cidffi.  Ross  (1895)  has  found  intestinal  gregarines  in  mosquito  larvte 
in  India.  Perroncito  (1899)  has  found  a  filamentous  phj-toparasite  in 
A}ioj?heles  collected  near  Turin,  Italy.  Laveran  (1902)  has  described 
a  pathogenic  yeast  in  the  abdominal  cavit}"  of  Ajiophele.s  macidij^eniiis 
collected  in  Spain,  and  he  reports  various  acarines  as  external  para- 
sites of  the  Culicidse.  Leger  (1902)  has  described  a  parasitic  flagellate 
{Crithidia  fascicuJata)  in  the  intestine  of  the  adult  female  of  Ano- 
pheles macitlijtennis.  Herbert  Johnson  (1902)  has  described  a  sporozoon 
as  infecting  about  8  per  cent  of  the  females  of  Anopheles  maculipennis 
collected  in  a  certain  locality  in  Massachusetts  in  which  tertian  malaria 
is  endemic.  ]\lartirano  (1901)  has  described  a  minute  trematode 
{Agamodistotnum  Alartiranoi"'  Stiles,  1903  [new  name])  found  in  the 
body  cavity  of  Anopheles  claviger  {~A.  macul'qjennis)  taken  in  Italy. 
G.  W.  Xlueller  found  an  undetermined  sporozoon  of  the  genus  Glugea 
in  Culex. 

To  these  cases  of  parasitism  I  am  now  able  to  add  another  of  con- 
siderable interest.     Prof.   John  B.  Smith,  of   Rutgers  College,  has 

aMartirano,  1901,  Centralbl.  f.  Bakteriol.,  Parasitenk.  [etc.],  Jena,  v.  30  (23),  24. 
Dec,  pp.  849-852,  figs.  1-4. 
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kindly  forwarded  to  me  for  examination  two  worms  taken  from  the 
abdominal  caxity  of  CaU;c  sollicitam.  One  specimen  was  hardly  in 
condition  to  ])e  of  use  in  study,  but  it  represented  a  larval  round- 
worm, probably  either  a  Merm!s  or  a  Pammermis.  The  second  speci- 
men was  determined  as  a  larval  roundworm,  but  owing  to  the  fact 
that  its  genital  organs  were  not  developed,  its  exact  generic  position 
could  not  be  recognized.  It  apparently  belongs  in  the  family  Mermi- 
thidii?,  either  to  2renms  or  to  Pararenals.  It  will  be  convenient  to 
recognize  for  these  larval  forms  a  special  biological  group,  for  which 
I  propose  the  name  Agamomermls. 

The  characters  of  the  groups  in  question  may  be  summarized  as 
follows : 

Family  MERMITHIDiE. 

Family  DiAGXosis.-Thread-like  worms,  quite  similar  to  Filaria  in  general  appear- 
ance. Mouth  with  6  papillae.  In  adults,  the  posterior  end  of  the  intestinal  canal 
IS  more  or  less  atrophied.  Male  with  1  or  2  spicules  and  with  numerous  caudal 
papilhe  aranged  in  three  or  four  rows.  Larvae  parasitic,  especially  in  the  abdom- 
inal cavity  of  arthropods;  adults  free  living. 

Type  gencs. — Mermis  Dujardin,  1842. 

Genus  MERMIS  Dujardin,  1842. 
Generic  DiAGxosis.-Mermithid.-e:  Male  with  two  equal  spicules. 
Type  species.— Mermis  nigrescens  Dujardin,  1842.' 

Genus  PARAMERMIS  von  Linstow,  1898. 
Generic  diagnosis. -Mermithida-  Male  with  one  spicule 

Group  AGAMOMERMIS  Stiles,  1903. 
Generic  diagnosis -Mermithid^e:  An  artificial  collective  group  containing  larval 
forms  which  can  not  be  more  definitely  determined  because  ot  lack  of  genital  or^an' 
As  such  a  group  is  artificial  it  should  have  no  type  species. 

Species  AGAMOMERMIS  CULICIS  Stiles,  1903. 

^:^Z^:^-''''"''''''''^''  ^^^"^  ''  '^--  '^'--  ''' ''  ^"  ^-eter.     Cau- 
HABiTAT.-Abdominal  cavity  of  mosquitoes  ( Culex  somdtans),  New  Jersev 
Type  specimen  -Collection  U.  S.  P.  H.  &  M.-H.  S.,  No.  9401,«  in  poor  condition- 

collected  by  Dr.  John  B.  Smith,  New  Brunswick,  N.  J.  ona.tion, 

«lMmRTAXT  xoTic^  TO  HELMiNTHOLOGiSTS.-In  Order  to  prevent  confusion  and 
following  the  precedent  of  the  United  States  Bureau  of  Animal  Industrv.  the    peci 

rDhiil^nTrf  '''  ""T  ^'^-^^^^  '^  "^'^^^'  ''^^'^^y  -'-^^  become  prope;rof 
AtrinlHos  iti.f  '"'^'  ^/f '  Laboratory,  United  States  Public  Health  and 
Marine-Ho.sp  tal  Service,  will  be  given  numbers  in  the  series  of  the  Helminthological 
Collection  of  the  I  nited  States  National  :^Iuseum  Lxioiogicai 

No''  i7oVL'',i'orJ''"l'''  "'"''  ^''"  ''^'  ^""'''"^  '^^^^^^  ^"^-"  °f  -^-"-1  Industry. 

^os  4  01  to  9400  have  been  set  aside  for  the  miscellaneous  specimens  of  parasites 
deposited  in  or  presented  to  the  United  States  National  Museum  or  s  nt  to  t le 
Museum  for  determination. 

y£^JZX^J:^  '"™  ^"  """"  '"'  '"«  ^■'■■'^■'  S'-'es  Public  Hea.,„  and 


In  the  summer  of  1S89  I  collected  a  number  of  .specimens  of  Agam- 
omermis  sp.  from  mosquitoes  of  the  species  Culex  oiemoralis  taken  in 
the  vicinit}^  of  Leipzig,  Saxonv.  Whether  they  were  identical  with 
the  present  form  I  am  unable  to  state.  The  interesting-  fact  may  be 
mentioned,  however,  that  the  Leipzig  Agamomermis  was  decidedl}^ 
injurious  to  the  mosciuitoes.  It  was  found  in  the  abdominal  cavity  of 
larvte,  pupte,  and  adults,  so  that  infection  must  have  taken  place  in  the 
water,  nameh",  in  the  larval  and  pupal  stages  of  the  Culex.  The 
infested  insects  were  very  sluggish  in  their  movements  and  could 
usually  be  easily  recognized  as  diseased.  Man}^  of  them  died  from  the 
effects  of  the  parasite,  and  the  ovaries  of  infected  females  were  under- 
developed. Professor  Leuckart  informed  me  at  that  time  that  he  had 
frequently  found  Culex  nemorah's  infected  with  this  worm,  and  that 
during  the  3''ears  that  the  worms  were  most  common  the  mosquitoes 
seemed  to  be  less  numerous. 

These  cases  represent  interesting  instances  in  nature,  where  a  pest 
is  subject  to  other  pests  which  tend  to  hold  the  former  in  check. 

At  least  two  other  species  of  Mermis  should  be  placed  in  the  collec- 
tive group  Agamornennis^  namely,  Agamornermis  gaiumari  (von  Lin- 
stow,  1892),  parasitic  in  Gammarus jndex,  and  ^1.  sialidis  {von  Linstow, 
1892),  parasitic  in  Sial/'s  lutaria. 

Bibliography. — Bibliographic   citations    follow   the   references    in 
Stiles  &  Hassall,  Index-Catalogue  of  Medical  and  Veterinary  Zoology, 
Bull.  39,  Bureau  Animal  Industry,  U.  S.  Dept.  Agric,  Wash. 
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THE  TYPE  SPECIES  OF  THE  CESTODE  GENUS  HYMENOLEPIS. 


By  Ch.  Wardell  Stiles,  Ph.  D., 
Chief  of  Division  of  Zoologi,,  Hygienic  Laboratory,   U.S.  Public  Health   and  Marine- 

Hospital  Service. 


The  determination  of  type  species  for  certain  genera  is  not  unattended 
with  difficulties  and  with  differences  of  opinion,  lliimenolepu,  tor 
example,  presents  an  instance  in  regard  to  which  helmmthologists  are 
not  in  accord.     The  premises  of  the  case  are  these: 

(1)  Weinland  (1858,  §  68,  pp.  49  to  57)  proposed  the  genus  Hymen- 
ohnU.     (2)  He  did  not  specifically  state  that  any  particular  species  was 
chasen  as  a  type;  (3)  but  he  combined  only  one  specifac  name^^namely, 
Havopunctatn  {=T^nia  dhnhmta),  with  7/^,......%^.  (see  ^  emland, 

1858  pp.  X,  16,  49,  52,  53,  55,  57,  58,  75,  85,  92).     (4)  His  discission 
of  the  genus  is  based  on  this  form.     (5)  In  a  footnote,  pp.  50  to  53,  to 
this  diSiUSsion,  he  reviews  the  classification  of  certain  tapeworms  and 
'^"^^  .'         rr  7..,-.      /'*^\  TItw  P-Piuis  he  there  divides  into 

T).  5^,  he  mentions  JIymenolej?^s.     (b)  -Ll^i'^  genu.,  ne  ^         «fnHncr  -As 

two    ubgenera,  namely,   (7)  ^^^S^-^'  ^' ^Ti'''''^  ;^'^.  ^ 

he  tvpe!  we  may  consider  Taenia  vvurina  Dujardin;  and  beside    this 

beloi  h  re  D.nia  scalaris,  . .  - ,  and  IIyrnenoleJ>^sflavoJncncm^^^       (>) 

Sub  Jnus     2.  mepis  ......,"  and  we  may  consider  Ta,uaang^tMa 

%  T^Z\  ..  its  tvDC  "  (9)  In  Dilepis  he  also  placed,  besides  other 
^'^2f^!^i^  of  L  goldei-winged  woodpecker,  mentioned 
above"^  28."  (10)  The  latter  form  is  evidently  L^/a^nmctata  de- 
scdbek  n  1857  as  new  species  from  Ficus  anratus  (  =  the  flicker,  Colap^ 
Zr^ns  (Linn^us,  1758),  Vigors,  1827),  as  is  seen  from  the  descnpt  on 
of  the  testicles.     (11)  Liga  punctata  is  type  and  only  species  of  Zu^a 

"rS^theref^.^-^- 

IS^ISSTkiHi  tSr^l^^^^^  undoubtedly  have 

ZvmeTZLw,  TangulaU;  and  for  i,>,  namely,  Lpuncata. 
AsthiXnus  /)&/.«,  1858,  contained  the  older  genus  L^ga  18o, 
Wdn  and  should  not  have  proposed  mepu;  but  smce  he  dehmtel. 
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proposed  T.  angulata  as  U'pe,  the  case  comes  under  §  7  of  the  Strick- 
landian  code,  which  states:  "  Provided,  however,  that  if  these  authors 
select  their  respective  tvpes  from  different  sections  of  the  genus,  and 
these  sections  be  afterward  raised  into  separate  genera,  then  these 
names  may  be  retained  in  a  restricted  sense  for  the  new  genera,  respec- 
tive! v."  Thus  as  long  as  Liga  and  Dt'lepis  are  considered  generically 
or  subgenerically  identical,  Ziga,  1857,  takes  precedence  over  Z>//(^^/s, 
1858;  but  if  JOiga  and  Dilepis  are  recognized  as  genericall}'  distinct, 
both  names  are  available  (but  not  necessarily  valid)  for  the  respective 
genera  or  subgenera. 

In  determining  the  type  of  Hymenolepis  we  have  before  us  a  case 
of  practical!}^  the  same  nature.  Weinland  has  definitely  designated 
Txnia  murina  as  tj'pe  of  Lej^idotrias^  but  he  has  placed  ILjmenoJejns 
ilavopmictata  in  this  subgenus.  The  genus  Ilymenolepis  itself  is 
based  directly  upon  Jiavopunctata,  as  is  clearly  shown  by  the  reference, 
"Gen.  1.  IIymen()lep)is  Weinland  (see  §  68),"  for  §  68  is  the  discussion 
of  II.  Jlavojyimctata.,  and  this  reference  "  (see  §  68)"  can,  and  I  believe 
it  should,  be  interpreted  as  designation  of  the  type.  Thus,  if  Ilymen- 
ol e])is  flavo])unctata  (=  T.  dlmmnt(i)  and  Txnia  m urina  {—T.  nana)  are 
congeneric,  Lepidotr'ias  is  synonym  of  Hymenolejpis ;  but  should  these 
two  species  ever  be  recognized  as  genericall}^  distinct,  both  names  are 
available  in  determining  the  valid  names  of  the  respective  genera. 

In  1896 1  p\\\A\iihQ^^(Xflai\)2)unctata^^dhninuta  as  type  of  Hymenolepis., 
basing  my  action  on  the  above  interpretation,  but  not  publishing  the 
details. 

At  that  time  the  fact  had  escaped  my  attention  that  Blanchard  (1891a) 
had  mentioned  T.  r/iurina^T.  nana  as  type.  Blanchard's  reasoning 
was  apparently  based  on  the  view  that  HymenoUpis  had  been  divided 
into  two  subgenera,  both  of  the  latter  having  type  species;  hence  either 
rnurina  or  angulata  should  be  type  of  Ilymenolepis. 

There  is  a  certain  amount  of  justice  in  this  point  of  view,  and  it 
must  be  admitted  that  one  of  Weinland's  (1861,  pp.  1-21)  papers  lends 
considerable  support  to  it.  Still  this  interpretation  does  not  appear 
to  correspond  altogether  with  Weinland's  earlier  publications  or  inten- 
tions. In  chronological  sequence  Weinland's  text  (§  68)  was  surely 
written  before  his  footnote.  The  fact  that  he  consistently  combined 
Havopunctata,  but  no  other  species,  with  Ilymenolepis  is  significant. 
Further,  if  favojninctata  is  taken  as  type  of  Ilymenolepis.,  the  name 
Lepidotrias  is  not  hopelessly  suppressed,  while  if  murina  — nana  is 
taken  as  type  of  Ilymenolepis  we  needlesslj^  forfeit  all  use  of  Lepido- 
trias unless  Ilymenolepis  should  eventually  prove  to  be  a  homonym. 

In  order  to  obtain  the  views  of  other  zoologists  who  have  made  a 
special  study  of  the  principles  involved  in  determining  type  species,  1 
have  laid  this  case,  with  the  original  literature  in  ({ucstion,  before  Drs. 
Merriam  and  Palmer  (mammalogists  and  ornithologists).  Dr.  Stejneger 
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(ornithologist  and  herpetologist),  Dr.  Gill  (ichthyologist),  Dr.  Dall, 
(conohologist),  and  Dr.  Benedict  and  Miss  Kathbun  (both  of  whom 
have  given  especial  attention  to  the  types  of  Crustacea).  Of  these  7 
specialists,  none  of  whom  knew  which  position  Blanchard  supported 
and  which  one  I  adopted,  Dr.  Palmer  inclined  to  the  view  that  murina 
(=  nana)  should  be  the  type  of  Ilijm<:noleph\  Dr.  Benedict  thought  that 
it  might  be  either  murina  ox  flavopunctata,  and  all  the  other  5  thought 
that  no  question  could  be  raised  since  it  seemed  so  evident  that  Weiu- 
land  himself  looked  \\^o\\  flavopunctata  as  type  of  Ilymenolepis. 

Braun  (1900a,  pp.  1669,  1717)  accepts  Tsenia  diminuta  as  type  of 
Hynienolejjis,  thus  adopting  the  ruling  I  made  in  1896. 

B'lhllograpliy. — Bibliographic  citations  follow  the  references  in 
Stiles  &  Hassall,  Index-Catalogue  of  Medical  and  Veterinarj^  Zoology^ 
Bull.  39,  Bureau  Animal  Industry,  U.  S.  Dept.  Agric,  Wash. 
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